The neurotoxic effects of methamphetamine on 5-hydroxytryptamine and dopamine in brain: evidence for the protective effect of chlormethiazole.
Studies were undertaken in mice and rats on the neurotoxic effects of methamphetamine on dopaminergic and 5-hydroxytryptaminergic neurones in the brain and the neuroprotective action of chlormethiazole. In initial studies, mice were injected with methamphetamine (5 mg/kg, i.p.) at 2 hr intervals, to a total of 4 times. This procedure produced a 66% loss of striatal dopamine and a 50% loss of tyrosine hydroxylase activity 3 days later. Chlormethiazole (50 mg/kg, i.p.), given 15 min before each dose of methamphetamine, totally prevented the methamphetamine-induced loss of tyrosine hydroxylase activity and partly prevented the loss of dopamine. Phencyclidine (20 mg/kg, i.p.), given in place of chlormethiazole, also prevented the loss of tyrosine hydroxylase. Administration to rats of 4 doses of methamphetamine (15 mg/kg, i.p.) at 3 hr intervals resulted in a 75% loss of striatal dopamine 3 days later and a similar loss of 5-HT and 5-HIAA in cortex and hippocampus. Chlormethiazole (50 mg/kg, i.p.), given 15 min before each injection of methamphetamine, protected against the loss of dopamine and indoleamine content, in the respective regions. Pentobarbital (25 mg/kg, i.p.) also provided substantial protection but diazepam (2.5 mg/kg, i.p.) was without effect. Confirming earlier studies, dizocilpine (1 mg/kg) also provided substantial protection against the methamphetamine-induced neurotoxicity. Preliminary data indicated that chlormethiazole was not neuroprotective because of a hypothermic action. These data therefore demonstrate that chlormethiazole is an effective neuroprotective agent against methamphetamine-induced neurotoxicity and extend the evidence for the possible value of this drug in preventing neurodegeneration.